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AERODYNAMIC RESULTS OF SUPPORT SYSTEM 
INTERFERENCE EFFECTS TESTS CONDUCTED IN NASA/ARC 
6- BY 6-FOOT SUPERSONIC WIND TUNNEL USING AN 0.015-SCALE 
MODEL OF THE CONFIGURATION 140A/B SSV ORBITER (0A59) 
By John H. Campbell II and Willard R. Embury 


Rockwell International Space Division 
ABSTRACT 


An experimental aerodynamic investigation (0A59) was conducted in the 


NASA/ARC 6- by 6-Foot Supersonic Wind Tunnel from 13 through 22 March 1974. 


The test article was an 0.01-scale Configuration 140A/B SSV Orbiter model 
(49-0). The primary objective of this investigation was to determine the 
extent aerodynamic simulation is compromised by sting base mounting with 
MPS nozzles removed. 

Both a conventional sting (through the base) and an alternate model 
mounting system were utilized. The alternate mounting system consisted 
of a non-metric blade strut which approximated the vertical tail and 
entered the model through the upper aft section of its fuselage. The model 
was tested both in and out of the presence of a dummy sting with and with- 
out MPS nozzles when on the alternate mounting system. Data were obtained 
at Mach numbers from 0.6 through 2.0, a Reynolds number of 2.5 million 
per foot, angles of attack from -4 through 14 degrees, angles of sideslip 
from -15through 15 degrees, elevon deflections of 0 and 15 degrees, and 


bodyflap deflections of -11.7, 0, and 16.3 degre*s. 
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This report is published in two volumes. 


Figures 4 through 9. Volume II contains Data Figures 10 through 15 and 


the Tabulated Source Data. 


tv 


Volume I contains Data 
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SUBSCRIPTS 
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PLOT 
SYMBOL 


CP 


Q( NSM ) 
Q( PSF ) 


RN/L 


BETA 
PSI 
PHI 


BREF 


LR EF 


so Bate 
Mit’ 

XMRP 
YMRP 
ZMRP 


NOMENCLATURE 
General 


DEFINITION 

speed of sound; m/sec, ft/sec 
pressure coefficient; (p, - po)/a 
Mech number; V/a 

pressure; N/m“, psf 


dynamic pressure; 1/2ev", N/m@, psf 


unit Reynolds number; per m, per ft 
velocity; m/sec, ft/sec 

angle of attack, degrees 

angle of sideslip, degrees 

angle of yaw, degrees 

angle of roll, degrees 


mass density; kg/m, slugs/ft 


Reference & C.G. Definitions 


base sres; m-, ft© 


wing span or reference span; mn, ft 
center of gravity 


reference length or wing mean 
verodynamic chord; m, ft 


Win ares Or reference oreg; m‘, rt 
moment reference point 

moment reference point on X axis 
moment reference point on Y axis 


moment reference point on Z axis 


base 

local 

static conditions 
total conditions 
free stream 


QWirer io. . 


L/\) 
L/bp 


PLOT 
SYMBOL 


CN 


CA 


CAR 


“TH 


El 


‘BL 


Cp 


CL 


L/D 


L/ pb" 


NOMENCLATURE (Continue 4) 


Bodyesed i: Gvetom 
nae ining simisna temic sesame 


NEFINITION 


{eient, formal force 
qs 


normal-fores coctf 


axdal-foree coefficient; Lito force 
qs 


side-for:e coefficient; onot forse 
q 


forcbody sxiai force coefficient, CA 7 Cay 


pitehin.:-moment coefficient; pitching moment 
Dore 


yrdngemoment co ftietent; Yexing moment 
SD 


rolling-moment coefficient; rolling moment 
1b 


StabLlity-Axis- System 
lift coerficient; Ut 


Qu 


dray coefficient: drag 


qo 


Pteeforee cootttebents iid bores 
(fe! 


pitetdoc-roment coefficient: pitching moment 
“faep 


yuwingemoment coefficient: cg poe 
5) 

rolling-moment coefficient; rola nomen 
15 


lift-to-drig ricio: Cy/'p 


Lift to forcbody drag ratio: (y/Cp, 
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Symbol 


ACy 
ACA 
ACy 
ACs 
AC, 


CP) 
CPys 


CPys 


XV] 


Plot 
symbol 


COV 
CLV 
CMVF WD 


CNV 
CAV 
DCD 
OCL 
DCMFWD 


DCN 
DCA 
OCY 
OCBL 
DCYN 
CPV) 


CPV2 


CPY3 
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NOMENCLATURE (Conti).ued) 
(Additions to Standard List) 


Definition 

body of revolution 

vertical tail base drag coefficient 
vertical tail base lift coefficient 


forward ver .al ‘ail base pitching-moment 
coefficient 


vertical tail base normal-force coefficient 
vertical tail base axiél-force coefficient 
balance incremental tare drag coefficient 
batance incremental tare lift coefficient 


balance forward i .cremental tare pitching-moment 
coefficient 


balance incremental tare normal-force coefficient 
balance incremental tare axial-force coefficient 
balance incremental] tare side-force coefficient 
balance incremental tare rolling-moment coefficient 
balance incremental tare yawing-moment coefficient 


base pressure coefficient on upper speed brake 
portion 


base pressure coefficient on lower speed brake 
portion 


base pressure coefficient on lower vertical tail 
portion 


longitudinal distance from 0.65 £, to centroid of 
areé containing Cpy, 
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Plot 
Symbol Symbol. 


Xv2 
Xy3 


dy) 


£V2 


—~ 


“V3 


Ay) 
Ay2 


Ay3 


Pata) 


NOMENCLATURE (Continued! 


Definition 


longitudinal distance from 0.65 °B to centroid of 
area containing Cpy. 


longitudinal distance from 0.65 %g to centroid of 
area containing CPy3 


vertical distance from 375" W.L. to centroid of 
area containing CPy) 


vertical distance from 375" W.L. to centroid of 
area containing Coy. 


vertical distance from 375" W.L. to centroid of 
area containing Cpy3 


area associated with pressure coefficient CP “> 
“a 


area assoc ited with pressure coefficient Cp. 


area associated with pressure coefficient UPy 5 


body base-pressure coetficicnt from body base 
orifice PB, , 


Strut cavity-pressure coefficient from strut 
cavity orifice Poy 


Sting cavity-pressure coefficient from sting 
cavity orifice on 


fuselage afterbody pressure coefficient 


Orbiter fuselage station, inches 


Orbiter butt plane, inches 


base area assigned to it” pressure, in2 
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Plot 
Symbol 


CAB 
COF 


COB 


CLMFWD 


CLMAFT 
CMTFWD 
CMTAFT 


CMVAFT 


CLT 
COT 
CNT 
CAF 
CAT 
DCLT 


DCLV 


DCDB 


NOMENCLATURE (Continued) 


Definition 


model-body base axial-force coefficient 
total forebody drag force coefficient 


model body base drag-force coefficient 


balance forward pitching-moment coefficient at 
0.65 2p 


balance aft pitching-moment coefficient at 0.675 *B 


forward total pitching moment coefficient 
aft total pitching moment coefficient 


a-t vertical tail base pitching moment coefficient 


| 


total lift-force coefficient 

total drag-force coefficient 

total normal-force coefficient 

total forebody axiat-force coefficient 
total axial-force coefficient 
incremental total lift-force coefficient 


incremental vertical tail base lift force 
coefficient 


incremental model body base drag force coefficient 


24 ie SRR, «Strela tend! Stee spin AeeP ET ately 


ve Wale mame an 


s ; r a * - 
% Brag parece e me oe 


Symbol 
ACD 
Cp. 
ACp, 
Amt 


OC ¢ 


Plot 
Symbol 
DCDV 


DCDF 
DCDT 


DCMTFW 


DCMVFW 


DCMTAF 


DCMVAF 


DCMAFT 
DCNT 


DCNV 


DCAT 


DCAV 


DCAB 


DCAF 


BDFLAP 
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NOMENCLATURE (Continued) 


Definition 


incremental vertical tail base drag force 
coefficient 


incremental total forebody drag force coefficient 
incremental total drag force coefficient 


incremental total forward pitching moment 
coefficient 


incremental forward vertical tail pitching 
moment coefficient 


incremental total aft pitching moment coefficient 


incremental aft vertical tail base pitching 
moment coefficient 


incremental balance aft pitching moment coefficient 
incremental total normal force coefficient 


incremental vertical tail base normal-force 
coefficient 


incremental total axial force coefficient 


incremental vertical tail base axial-force 
coefficient 


incremental model-body base axial-force 
coefficient 


incremental total forebody axial-force 
coefficient 


bodyflap deflection angle, positive trailing 
edge down, degrees 
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Plot 
Symbol 


ELEVON 


SPDBRK 


no | 


NOMENCLATURE (Concluded) 


Definition 


elevon surface deflection angle, positive 
trailing edge down, degrees 


sweepback angle of the speedbrake trailing 
edge, degrees 


sweepback angle of lower part of the vertical 
tail, degrees 


Speedbrake deflection angle, degrees 
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CONFIGURATIONS INVESTIGATED 


Two support systems were tested. One was a Rockwell supplied biade- 
strut support which enters through the top of the model near the base, 
replacing the vertical tail as shown in figure 2b. The strut simulated the 
vertical tail (with a 24.92 degree speedbrake flare) to the extent that 
its span and profile closely matched. Because of stress considerations 
cross sections at various spanwise stations could not be matched. See 
figures 2d and 2e for comparisons. A (non-metric) dummy sting was located 
(via a stringer from the Ames sting which supports the blade-strut) in 
close proximity to the base. It simulated the first 20 inches of exposed 
sting downstream of the model base which exists for the case where the model 
is base mounted. Refer to figure 2a. 

Control surface deflections tested were: 

elevon: 0°, 15° 

bodyflap: -11.7°, 0°, 16.3° 
speedbrake: 24.92° 

rudder: 0° 


Tne basic Orbiter configurations are as follows: 


O11 * B26 Sg E37 F7 My Nog Nog Rs Yq Mire» where 


Component Definition 
Bog Fuselage: forebody per Rockwell lines VL70-000143B; mid- 


body per lines -000200, -000205 and -006089; aft body per 
lines -000145, (Model drawing SS-A00147, Release 12) 


Co Canopy per Rockwell lines VL70-000143B (Model drawing 


SS-A00147, Release 12) 


CONFIGURATIONS INVESTIGATED (Concluded) 


Alternate slotted elevons per %ockwell lines VL70-000200, 
-006089, -006092 and figure 4A of SAS/AERO/76-643, dated 
October 31, 1973 (Model drawing SS-A00147, Release 6). 


Body flap per Rockwell lines VL70-000145 (Model drawing 
SS-A00147, Release 12) 


OMS/RCS pods per Rockwell lines VL70-000145 (Model drawing 
SS-A00147, Release 12) 


MPS nozzles; contour per measurements made on Rockwell con- 
figuration control drawing VL70-0050030A; location per con- 
figuration control drawing VL70-000140A (Model drawing 
SS-A00147, Release 12) 


OMS nozzles: contour per model drawing SS-A00106, release 
5; location per Rockwell configuration control drawing 
VL70-000140A (Model drawing SS-A00147, Release 12) 


Rudder per Rockwell lines VL70-000146A (Model drawing 
SS-A00148, Release 6) 


Vertical tail per Rockwell lines VL70-000146A (Model 
drawing SS-A00148, Release 6) 


Wing per Rockwell lines VL70-000200, -006089, and 
-006092 (Model drawing SS-A00148, Release 6) 
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INSTRUMENTATION ale 


The Orbiter was mounted on the NASA/ARC 1.5-inch diameter Task 
MKITE internal strain gage balance. The balance center was located at 


model station Xy = 15.989, Y, = 0.0, and Ly = 5.85 inches. 


A NASA/ARC dangleometer recorded BOR pitch angle. Predetermined 
sting deflection rates (due to load) were added to these to determine model 
a and 8. 

When the model was base mounted on the straight sting, there were 
five (5) base, two (2) cavity, two (2) top surface, and three (3) verti- 
cal tail trailing edge pressure orifices. All taps, except the cavity 
pressure, were built into the model skin with 0.043-inch 0.D. stubs at 
the model base. The same number of pressure taps were used for both base 


mounted and blade strut model installations. 
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TEST FACILITY DESCRIPTION 


The 6- by 6-Foot Wind Tunnel of tne NASA Ames Research Center is a 
closed-circuit, variable pressure facility. The test section has a slotted 
floor and ceiling, allowing for continuous operation from Mach number 0.25 
to 2.20 at stagnation pressures from 0.3 to 1.0 atmosphere for a stagnation 
temperature of 560°R. These conditions allow Reynolds number variation 


from 1 to 5 million per foot and a dynamic pressure range from 200 to 1000 


pounds per square foot. 
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DATA REDUCTION 


Standard NASA/ARC data reduction techniques were used with the follow- 


ing reference dimensions: 


Ac sting cavity area 0.034] et? 
b reference wing span 1.17] ft 
C reference M.A.C. 0.5935 ft 
Lp reference body length 1.613 ft 
S reference wing area 0.6053 rt® 
XMRP longitudinal distance, model nose OML to moment 12.6255 in 


reference center 


YMRP lateral distance, plane of symmetry to moment 0.0 in 
reference center 


ZMRP vertical distance, FRP to moment reference center -Q0.375 in 
Fuselage and vertical tail base force coefficients were computed as 


fol lows: 


Cy = base axia'-force coefficient 


C 
cos A cos A, A Pp 
2 u L “V3 “V3 
Cyt = HAY, Da * Avo ay : 


Cy = vertical tail base axial-force coefficient 
V 


sin Ay nc ; sin Ay 6 4 
Of. Bee +A. C. ) + 
Ny 5 vi op * Ave Se —3 Ay; Py 
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DATA REDUCTION (Continued) 


CN = vertical tail base normal-force coefficient 


CHV5 65 te = - [Ay] Cp, (Zy] cos Ay + Xyz sin Ay) + 
Ay2 Coy, (Zyo cos Ay + Xyo sin Ay) + 
Ay3 Cpy3 (Zy3 cos Ay + Xy3 sin A, )I/€S 
where: full - scale values 


Symbol Dimensions = All écg. Ss Sg = 25° «= bgp = 55° Sg = ‘85° 


25 seething ase hb eran i is? , # 
NT ubr ah ng Aer eg Or ET “RRR DRL ARIAT DM, 8 AE EET EP ES ‘ saa we ye 





Ay) ft? 24.2 50.4 82.3 
Ayo ft2 32.3 67.4 109.9 
Ay3 ft2 19.77 19.77 19.77 
Ap) ft 48.0 
Ago ft 89.3 
Ag3 ft 45.9 
ae Apa ft 78.2 
Ags ft 12.4 
Aco in® 151.56 
Xv} in 581.1 
. Xyo in 531.9 
Xy3 in 432.2 
7 Ly] in 351.0 
i in 251.1 
ly3 in 165.7 
: Ay deg. 26° 15' 
: Ay deg. 63° 51° 
E 7 
<r , 
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DATA REDUCTION (Concluded) 


CDv = CAV cos a + CNV Sina 
CLV = CNV cos a - CAV sina 
CMVAFT = CMVFWD + (0.675 - 0.65) (%g) CNV/c 
CLMAFT = CLMFWD + (0.675 - 0.65) (*B) CN/c 


CDOT = CD + CDV 
CLT = CL + CLV 
CAT = CA + CAV 
CNT = CN + CNV 


CMTFWD = CLMFWD + CMVFWD 
CMTAFT = CLMAFT + CMVAFT 
CAF = CAT - CAB 

COF = CAF cos a + CNT sina 
COB = CDT - CDF 
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TABLE 1. 


IDATE s POST TEST 





REYNOLDS NUMBER DYNAMIC PRESSURE [STAGNATION TEMPERATURE 

(per foot) (pounds/sq. inch) (degrees Fahrenhert) 
SE a RE I A A EN LE A Ta AS RANE RD IRS RTI SAGES PIE IS 
—— 2.5 x 10° eX ee aE 
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oy ee oe 
-- P fe 98 


BALANCE UTILIZED: NASA/ARC 1.5-inch dia. Task MKII E 


C 
CAPACITY. ACCURACY: TOLEAME 


+1000-1bs. 
+500-Ibs. 
+300-Ibs. 
+3000-Ibs. 


__+ 800in-Ibs. 
_21250in-1bs. 
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TABLE III. - MODEL DIMENSIONAL DATA 


accept Wy 16> 





*REVISED & 24/74 


MODEL COMPONENT: Body (B26) 


GENERAL DESCRIPTION: Configuration 140 A/B Orbiter Fuselage pate 
NOTE: Ba, identical to B24 except underside of fuselage refaired to 


a nS en 


Model Scale «x 0.015 Model Drawing No, se~A001L7 


VL70-900193 
ORAWING NUMBE;: 


DIMENSIONS : 


Length (body Fwd Sta X, = 235) - in. 
*Max. Width (at X, = 2528.3) - In. 

Max. Depth (at X, + 1464) - in. 
Fineness Ratio 
Area - ft? 

Max. Cross-Sectiqnal 

Planform 

Wetted 


22 


VL70-000140A_. VL70~0001,0B 


FULL-SCALE 


223.3 
264.0 
250.0 





won 26357 


340. 88462 


MODEL. SCALE 


— 49.400 
960 


—__ 3: 900 
3675 


—0..24357__ 


-07670 








~~ TABLE III. - Continued. 


*REVISED 4/24/74 


MODEL COMPONENT: _ Canopy (Co) 





e 
b- 


GENERAL DESCRIPTION: Configuration 140 A/B Orbiter Fuselage 





Model Drawing No. SS—-A00147 
Model Scale = 0.015 


VL70-000140A 


DRAWING NUMBER - _VL70-000143A 


DIMENSION: | FULL SCALE | MODEL SCALE 
* Length (X=134.643 to 578) 143.357 2.150 
Mox Width (G X,=513.127) 152.412 2.286 
Max Depth (@ X,=485.0) 25.000 0.375 


Fineness Ratio 
Areo 
Max Cross-Sectional 
Planform 
Wetted 
Base 
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TABLE III. - Continued. 
#REVIOED 4/24/74 
MODEL COMPONENT: _ ALTERNATE SLOTTED ELEVON - Ey 00 


GENERAL DESCRIPTION: _ coneiguration 14OA/B Orbiter Flevon, 


—-E37-is_sslotied version of Fog. Data 1s for one side. 





_MODEL SCALE: 0.015 MODEL. DRAWING: SS-4001k7, RELEASE 12 


DRAWING NUMRER: 


NL70-000200, -006089, -006092 and 
Fig. 4a of SAS/AERO/76-643 
DIMENSIONS: FULL-SCALE MODEL SCALE 
2 
Area - Ft 210.0 0.0473 
Span (equivalent) - In. 3lg.2 5.238 
Inb'd equivalent chord In. 118.004, 1-770 
Outb'd equivalent chord 55.192 0.828 


Ratio movable surface chord/ 
total surface chord 


At Inb'd equiv. chord 0.2096 0.2006 
At Outb'd equiv. chord ___ 2, 4004 o.400k 
Sweep Back Angles, degrees 
- Leading Edge 9.00 - 0,00 
Trailing Edge -_}0.056 - 19,056 
Hingeline apa» Bie Eee Fy. aa 
* Area Moment (Product of Area & c) r? 1587.25 0.00536 
"Mean Aerod:naumic Chord In. noo ae 1361 


Y, = 311.0, (4.665) 





0.50 (.0075) 0.50 (.0075) 
X, = 1427.2 (21.408) Xq 1502.36 (22.535 
30° BEVEL Yo 128.93 ( 1.93% 
X, 1469.82 
2.25 (.03%) 


Yo, 13-265 (1.967 - 


noe cent ee SN RE a Th 


TABLE III. - Continued. 


GCNERAL DESCRIPTION: Confizuration 140 A/B Orbiter Body Flap 
NOTE: 30dy flap has verienle centerline deflection of +13.75° and 
-14.25° from null position. Hinze line located at Xo =1528.3, 
| 


ee Ee a nd ee 
emer eereret a 2 Model Drawing No. SS-A 7 


Model Scele = Q.015 
DRAWING NUMBER VL70-000140,1, YL70-O000145 


RD 


























DIMENSION: | | FULL SCALE | MODEL SCALE 

Length (X9=1520 to Xo=1613) - IN. 93.000 1.395 

Mox Width - IN. 262.000 3.930 

Mox Depth (X, = 1520) - IN. 23.000 0.345 

Fineness Ratio —_ | 

Arac - Ft? 
Max Cross-Sectional = ee 
Plonform ' 150.5250 -0339 
Wetted sig ee ae 
Base 41.84722 ; -00941 
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TABCE Ties Con einued: 


MODEL COMPONENT: __OMS Pod (M7) 


(. 


GENERAL DESCRIPTION: Configuration 14,0 A/B Orbiter OMS~Pod 








Model Scale = 0.015, Model Drawing No. SS-AOO147 
VL70-000140A 
DRAWING NUMBER | 7 
DIMENSION: | . FULL SCALE | MODEL SCALE 
Length (O%S Fwd Ste X,=1233.0) - IN. 327.000 4.905 
Max Width (@ X9=1450.0) - IN. 91.5 1.418 
Max Depth (@ X,=1493.0) - IN. 109.000 1.635 


Fineness Ratio 
Area 
Mox Cross-Sectional 
Planform 
Wetted 
Base 
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TABLE III. - Continued. 


MODEL DIMENSIONAL DATA 
MODEL COMPONENT: MPG NOZZLES - By 


GENERAL DESCRIPTION: Configuration 140A/R Orbiter MPS Nozzles 





MODEL SCALE; 0.015 MODEL DRAWING: SS-AOO1L47, RELEASE 12 


DR WING NUMBCR: _VL70-005030A, VL70-OOO1lHOA 


DIMENSIONS : FULL SC+LE MODEL SCALE 


MACH NO. 
Length - In. 


Gimbal Point to Exit Plane 
Throat to Exit Plane 


Diameter - In. 
exit 


—__91.000 1,410 
Throat ee Acces 5 et ete oe 
Inlet 
ass rt- 
xit ——45.16585 — 0.0102 
Throat ? 


Gimbal Point (Station) - In. 
Upper Nozzle 
& 


1445.0 _21.675 

Y aL aeen, °° Ree © 2 © a 

Z 443.0 _ 6.645 
Lower Nozzles 

X .1468.16996 _22,023._ 

Y + 53.0000 

——3h2_63988 iggy 
Null Position - Deg. 

Upper Nozzle 

Pitch ___ 16° 169 

Yav 


Lower Nozzle 
Pitch e) re) 
Yaw 
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TABLE Ili. - Continued. 


MODEL COMPONENT: _ OMS Nozzle (Nog) 
GENERAL DESCRIPTION: Configuration 140 A/B Orbiter OMS Nozzle 








MODEL SCALE = -015 Model Drawing No. SS-A00147 





DRAWING NO, VL70-O00140A 





DIMENS IONS FULL SCALE MODEL SCALE 
Mach No. 
Length ~ in. 


Gimbal Point to Exit Plane 


Throat to bait Plane 


Diameter~in. 
Exit 
Throat 


Inlet 


Area ~ ft”, 


a 


Exit 


Throat 


Gimbal Point (station)~ in. 


x 1518.0 22.77 
Y | : + 88.0 1.32 


Z ‘ 492.0 xi 7.38 
Null Position ~deg. 
Pitch : 15° 49! 15° 49! 











Yaw (Outboard) 12° 17! 12° 17! 
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TABLE III. - Continued. 


*REVISED 4/24/74 


MODEL COMPONENT: _ Rudder (R<) | , 


GENERAL DESCRIPTION: Configuration 140 A/B Orbite d 








qr i 


Model Scale =0.015 Model Drawing No. SS-AOO148 
DRAWING NUMBER: VL70-000095, VL70-OCO1L6A 
DIMENSIONS: FULL-SCALE. MODEL SCALE 
*Area - FT2 100.15 0.0225 
Span (equivalent) - IN. 201.0 01 
Inb'd equivalent chord 91.585 1.374 
Outb'd equivalent chord 50.833 0.762 


Ratio movable surface chord/ 
total surface chord 


At Inb'd equiv. chord 0.400 
At Outb'd equiv. chord 0.400 
Sweep Back Angles, degrees 

Leading Edge 314,.83 

Tailing Edge 26.25 

Hingeline 34.83 
*Area Moment (Proauct of Area & C))- pp3 610.92 
* Product of Area and Mean Chord - In. 73.2 
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TABLE III. - Continued. 


*REVISED 4/ek ‘74 


, 


MODEL COMPONENT: Vertical Tail (Vg) 


GENERAL DESCRIPTION: Configuration 1,0 A/B Orbiter Vertica 


Nar - 
1 + he 





where vertical meets fuselare. 


Siriler to V5 with radius on TE uz 





er corner end L“ lower corner 





Model Scale =0Q.01 
DRAWING NUMBER; 
DIMENS IONS : 

TOTAL DATA 





VL70-O0014 


Area (Theo) Ft® 
Plan form 

Span (Theo) In 

Aspect Ratio 

Rate of Taper 

Taper Ratio 

sweep Back Angles, degrees 
Leading Edge 
sTrailing Edge 
0.25 Element Line 

Chords: 
Root (Theo) WP 
Tip (Theo) wP 
MAC 


Fus. Sta. of .25 MAC 
We P. Of .25 MAC 
B. L. of .25 MAC 
Airfoil Section 
Leading Wedge Angle Deg 
Trailing Wedge Angle Deg 
Leading Edge Radius (Min) - IN. 
Void Area 
Blanketed Area 
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VL70-000146A 


Model Drawing No. SS-A00148 


FULL-SCALE 


413.253 


315.729 
1.675 
0.597 
0.40399 


~OO 
26.2 
41.130 
268.590 
105.470 





MODEL SCALE 


0.09298 
1.675 
0,507 
0.40399 

45.00 


on 
fo 


Hane 
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TABLE III]. - Concluded. 


*AEVISED 4 ‘24/74 


MODEL COMPONENT: WING-W. 


“ENERA. OZSCRICTIONS Confivuration DYOA/B Orbiter in: 


NOTE: Identical to ane except airfoil thicknes3. Dihedral angle js along 


trailing: edge oF win’. 





MODEL oCALE; 


mea NO 


9.01 


DIMENSIONS: 


TOTAL DATA 2 
araa (;1e0.) Ft 
>anform 
Span (Theo In. 
Asnect Ratio 
Rate of Taper 
Taper Ratio 
Dihedral Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Sweep Sack Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords: 
Root ve B.P.0.0. 
Tip, Theo BLP. 


MAC 

Fus. Sta. of .25 MAC 

WP. of .25 MAC 

B.L. of .25 MAC 


EXPOSED DATA 2 
rea (theo) Ft 
Span, (Theo) in. BP108 
Aspect Ratio 
Taper Ratio 
Chords 
Root 3P108 
Tip 1.00 b 
2 


MAC 
Fug. Sta. of .25 MAC 
WP. of .25 MAC 
Bal. of .25 MAC 
Airfoil Section (Rockwell Mod NASA) 
XXXX=64 


Root b * 
Tip - 
Zz 
Sata for (1) of (2) Sides 


Leading Edge Cuff 5 
Pianform Area Ft 


Leading Edge Intersects Fus M. L. @ Sta 
Leading Edge Intersects Wing @ Sta 
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